Serotonin-induced decrease in hypothalamic tyrosine hydroxylase activity and corresponding increase in prolactin release are abolished at midpregnancy and by transplants of rat choriocarcinoma cells.
We investigated the effect of central serotonin (5-hydroxytryptamine, 5-HT) administration on hypothalamic tuberoinfundibular dopamine neurons and related changes in neuronal activity to circulating PRL levels in two physiological models: 1) pregnant rats expressing (day 8) or not expressing (days 11 and 16) PRL surges, and 2) ovariectomized rats transplanted with rat choriocarcinoma cells, which secrete functional placental lactogen-I. Over a 4-min period between 0900 and 1400 h, rats were administered either vehicle or 5-HT (20 micrograms/6 microliters) through lateral ventricular cannulae. Plasma PRL levels were determined by RIA. NSD 1015 (25 mg/kg intraarterial), a dihydroxyphenylalanine (DOPA) decarboxylase inhibitor, was injected 20 min after initiation of ventricular infusion. Ten min later, the stalk-median eminence (SME) was dissected. The rate of DOPA accumulation, determined by measuring DOPA levels in the SME by HPLC, was used as an index of tyrosine hydroxylase catalytic activity, indicating tubero infundibular dopamine neuronal activity. In day-8 pregnant rats 5-HT reduced DOPA accumulation to 57% of vehicle-injected controls and increased circulating PRL levels 13-fold. In contrast, on days 11 and 16 of pregnancy 5-HT did not alter DOPA accumulation in the SME or plasma PRL levels. In nonpregnant rats ovariectomized for 24 h, 5-HT decreased DOPA accumulation in the SME to 43% of vehicle-infused controls and increased PRL levels approximately 26-fold. However, in nonpregnant rats with rat choriocarcinoma cells, 5-HT produced no changes in either DOPA accumulation in the SME or in circulating PRL levels. The inability of 5-HT to reduce tyrosine hydroxylase activity after mid-pregnancy may account for the lack of a PRL response. Placental lactogens secreted at midpregnancy, particularly placental lactogen-1, may induce this loss of 5-HT effect.